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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities and 
appropriate corrections are required: 

• The pages of the specification including claims and abstract must be 
numbered consecutively, starting with 1 , the numbers being centrally 
located above or preferably, below, the text. See MPEP § 608.01. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 1-3 and 14-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Watson (US 5,426,512) and Fleet et al. 
(US 5,949,055). 

Regarding 1, Watson discloses a compression system comprising: 
(a) providing a first image (as depicted in figure 2, numeral 30 is the first image); 
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(b) quantizing a discrete cosine transform of said first image using a first set of 
quantization values (as depicted in figure 2, numerals 34 and 38 for discrete 
cosine transform, DCT, and quantization, respectively. "The invention is directed 
to digital compression of images, comprising a plurality of blocks of pixels, that 
uses the DCT transfomi coefficients yielded from a Discrete Cosine Transform 
(DCT) of all the blocks as well as other display and perceptual parameters all to 
generate a quantization matrix which, in turn, yields a reproduced image having a 
low perceptual error" at column 3, line 45, See also:"transforms a block of pixels 
... applying a Discrete Cosine Transform (DCT), selecting a DCT mask (myk) for 
each block of pixels, and selecting a quantization matrix (qy) for quantizing DCT 
transformation coefficients (cyk) produced by the DCT transformation ..." at 
column 3, line 56); 

(c) quantizing said discrete cosine transform of said first image using a second 
set of quantization values (discussed at column 3, line 54 to column 4, line 10, 
the quantization values qy "adjusting the values of qy up or down" at column 4, 
line 8, to have the second, i.e. modified, set of qy to perform the quantization); 
(f) selecting one of said first set of quantization values and said second set of 
quantization values ("...adjusting the values of qy up or down until each entry in 
the perceptual error matrix Py is within a target range" at column 4, line 8. Thus, 
the desired quantization values of qy can be selected among the tested set of 
quantization values). 

Watson discloses a compression system with optimized quantization, 
"present invention, as already discussed, provides for visual masking by 
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luminance and contrast techniques as well as by error pooling" at Watson column 
10, line 59. Watson does not explicitly disclose that values optimized are based 
on model comparison. 

Fleet, in the same field of endeavor of information decoding ("a processor- 
based technique in the field of information decoding" at column 1 , line 15), 
teaches "... a way of measuring the perceptual difference between the original 
and modified color images and to control the acceptability of this perceptual 
difference" at column 8, line 51. As depicted in figure 8, numeral 458 "... [t]he 
conventional CIELAB color difference formula is then used to measure the 
perceptual difference at each image pixel between a color In the original color 
image and a color in the current version of the modified color image . . ." at 
column 13, line 50. Thus, Fleet's model can be used to compare the perceptual 
difference between input image and the reconstructed image (claims d and e) to 
perform the selection (claim f). 

It would have been obvious at the time the invention was made to one of 
ordinary skill in the art to provide the compression system Watson made with 
perception model to do the image comparison as taught by Fleet, for "the well- 
known CIELAB standard that attempts to define a perceptually uniform color 
space in which color reproduction errors can be accurately measured" at column 
12, line 66. So that proper quantization values can be selected. 

Regarding claim 2, discrete cosine transform results in a matrix of values 
(as depicted in Watson figure 2, numeral 32 "Each block (step 32) of the pixels is 
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subjected to the application of a Discrete Cosine Transform (DCT) (step 34) 
yielding related DCT coefficients. The two-dimensional Discrete Cosine 
Transform (DCT) is well known" at column 6, line 31 . See also figure 3, numeral 
36 is the DCT quantization matrix optimizer). 

Regarding claim 3, first set of quantization values is based upon, at least 
in part, the color primaries of a display (as depicted in Watson figure 3, numeral 
72 inputs the display and perceptual parameters to generate the quantization 
optimizer matrix 36. See also Fleet figure 7, numeral 404 "Original color image 
404 is converted, in box 406, to an opponent color representation which 
produces three color separations: luminance (black and white), red-green (RG) 
and yellow-blue (YB). This conversion is a linear transformation, typically from 
RGB color space" at Fleet column 1 1 , line 3). 

Regarding claim 14, said selecting is based upon an error measure 
(discussed in claim 1, the error was measured). 

Regarding claim 15, a first error measure based upon said comparing of 
said first set and a second error measure based upon said comparing of said 
second set (discussed in claim 1 , the error measurement is based on 
reconstructed image which corresponding to quantization values selected). 
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Regarding claim 16, said selecting is based upon said first and second 
error measures (discussed in claim If, for the selection). 

Regarding claim 17, modifying said selected set of quantization values 
based upon said error measure (discussed in claim 1, error measurement is 
used for further adjustment to derive desired quantization values). 

Regarding claim 18, modifying said image based upon said modified 
selected set of quantization values (discussed in claim 1 , the reconstructed 
image is based on modified selected set of quantization values). 

Regarding claim 19, said modified image is encoded (discussed In claim 
1, modified image is based on quantized values i.e. image is encoded). 

Regarding claim 20, an image encoding system comprising: 

(a) providing a first image (discussed in claim la, providing a first image); 

(b) quantizing a discrete cosine transform of said first image using a first set of 
quantization values (discussed in claim 1b, quantizing a DCT); 

(c) comparing said first image to a spatial reconstmcted image based upon said 
first set of quantization values using a model to determine an error measure 
(discussed in claim 1 for error measurement from model comparison); 
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(d) based upon said error measure modifying said first set of quantization values 
(discussed in claim 1, error measurement is used for further adjustment to 
derive desired quantization values); 

(e) quantizing said discrete cosine transform of said first image using said 
modified first set of quantization values (discussed in claim 1c. to quantize the 
first image with second, i.e. modified, set of quantization values). 

Regarding claims 21 and 23 for scaling factor increased for enror measure is 
less than a threshold ("... if the element of the perceptual error matrix is less than 
the target parameter^, the corresponding entry (segment 56) (figure 3) of the 
quantization matrix is incremented ..." at Watson column 9, line 45). 

Regarding claims 22 and 24 for scaling factor decreased for enror measure is 
greater than a threshold ("...if the element of the perceptual en-or matrix is 
greater than the target parameter 4^, the con'esponding entry (segment 56) 
(figure 3) of the quantization matrix is decremented. ..." at Watson column 9, line 
48). 

Regarding claim 25, an image encoding system comprising: 

(a) providing a first image (discussed in claim la, providing a first image); 

(b) quantizing a discrete cosine transform of said first image using a first set of 
quantization values (discussed in claim 1 b, quantizing a DCT); 



Application/Control Number: Page 8 

10/528,963 

Art Unit: 2624 

(c) quantizing said discrete cosine transform of said first image using a second 
set of quantization values (discussed in claim 1c, quantizing said DCT using 
second set of quantization values); 

(d) comparing said first image to a spatial reconstructed image based upon said 
first set of quantization values using a model to determine an error measure 
(discussed in claim 1 for error measurement from model comparison); 

(e) comparing said first image to a spatial reconstructed image based upon said 
second set of quantization values using said model to determine an error 
measure (discussed in claim 1 for error measurement from model 
comparison); 

(f) selecting one of said first set of quantization values and said second set of 
quantization values based upon respective said error measures (discussed in 
claim If for the quantization value selection); 

(g) based upon said error measure modifying a respective set of quantization 
values; 

(h) quantizing said discrete cosine transform of said first image using said 
modified set of quantization values (discussed in claim 1c, to quantize the first 
image with second, i.e. modified, set of quantization values). 

4. Claims 4 to13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Watson and Fleet as applied to claimi 1 to 3 discussed 
above, and further in view of Jones et al (US 6,349,1 51 B1 ). 
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Regarding claim 4, the Watson and Fleet combination teaches optimized 
quantization values based on display and perceptual parameters (as depicted in 
Watson figure 3 and see also column 7, line 8 to column 8, line 33) and human 
perception model to select the quantization values (as depicted in Fleet figure 1 
and see also column 8, lines 23 to 53). 

The Watson and Fleet combination combination does not explicitly 
disclose the modulation transfer function of a display. 

Jones, in the same field of endeavor of image processing ("a method of 
controlling the rate and quality of compressed image" at column 1, line 17), 
teaches a plurality of quantization tables, Q-tables, "... multiple Q-tables 
(needed to achieve the gamut of compressed file sizes) based on perceptual 
considerations that con-elate well with perceived quality" at column 3, line 29. 
See also, "each Q-table is Indexed with a quality parameter. An example of a 
quality parameter is the viewing distance for which the Image (which has been 
compressed and decompressed using the corresponding Q-table) will manifest 
no perceptual loss if viewed by an observer" at column 3. line 41 . Furthermore, 
"a preferred embodiment of this invention, response characteristics of the human 
visual system (HVS) are used to derive a plurality of Q-tables. In generating the 
appropriate Q-table values from an HVS model, parameters for the viewing 
conditions and display rendering are required" at column 4. line 48. Without 
departing from the scope and spirit of Jones' methodology the modulation 
transfer characteristic of a system can affect the human visual system and 
' should be used as one of the quality parameters. 
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It would have been obvious at the time the invention was made to one of 
ordinary skill in the art to provide the compression system made of Watson and 
Fleet combination with HVS Q-tables as taught by Jones, to provide "a means of 
generating a plurality of Q-tables based on a model of the human visual system 
that result in improved image quality" at column 3, line 67. 

Regarding claims 5-10, 12-13 (discussed in claim 4 for a compression 
system based on display and human visual perception). 

Regarding claim 11, said model collapses to CIELAB for large patches of 
color (as discussed in 1 , the model with CIELAB is suitable to define a 
perceptually uniform color space). 
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Conclusion 



1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

a) Maitz et al. (US 6,031,929): quantization factors based on the contrast 
sensitivity function for human vision and on the modulation transfer 
functions of the digitizer used. 

b) Daly et al. (US 4,780,761): quantizing DCT in accordance with a 2-D 
model of the sensitivity of the human visual system to spatial frequencies. 



2. Any inquiry conceming this communication or earlier communications from 
the examiner should be directed to Eueng-nan Yeh whose telephone number Is 
571-270-1586. The examiner can normally be reached on Monday-Friday 8AM- 
4:30PM EDT. 

if attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supen/isor, Vikkram Bali can be reached on 571-272-7415. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 



Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Eueng-nan Yeh 
Assistant Patent Examiner 
2624 




/ VIKKRAMBALI 
PRIMARY EXAMINER 




